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-Bo 40 
[0 0 5 8] E?LffiAl 3 0±i:tiH*l 5 #lgtt £>*t 

7frb ftA £ tilztt t IE?L£AS 3 hmm ? ftfcl 

ft* « 

[0 0 5 9] &*ff*S|fc1-*rtt!: LTU\ 8 

ft (#f^BS59-194393-t<&$R) , l0-fc Kn*v^>V 
M*>"J (#H 3 F6 -322362^&«) , 

^Zf'J ;l>^>-tf>gtg# (#^¥ 1 -245087-t& 50 



48, m -222484-f-&f8) , tf**f-'J U - U >^ 

(#§§¥2 - 247278^48) , (UKnty7x 
-^)^>V*^7V*-;K7)^tg#: (#H!W 8 - 315983 
-5§-£?S) , yn-^iili^flflbtiSo £*if>*>s§ 

[0 0 6 0] 3f¥<A3B63&^£|6)±£-£*i: t 
fe*3Ex.5§Kre, Miff, 8-fc Kn+y+yj y<r> 

-fffl«*fe**K-^t4it (J. Appl. Phys., 65 
3610K, 1989¥) *ttifft>1XX\t*Z>o Z<Olj&<Offl 
£{±, 

2) a*fe*©aH5»cj:»)«*aft*«iir*, 

3) «K«**iBi1-S*fe*t«fflT»r<!6, 

4) »RttWfc4v^3fcfe3RfcffifflnTi6, 

[0 0 6 1] 

-■71-*£ t Mt#3b-Ci£„ Wxtf, 8-t KO + yJf 
/ 'j ><7) 7 n, $ - 7 a ff^^fe fcV>&R£# * * * h tffl- 
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¥4 -335087-§-&«) , *f K>»*# (#H¥5 

- 70773^&a) > «v is>^<DM&&m%%im m 

■¥5-198377^-^l) ** Mffi-fcttLT 0.1- 

ios*% k- 7"r * £ t k x o , n=?<omm&. &\z 

**h#*Hc±E* 7 *}-*u K>St* 

[0 0 6 2] MfrJ-%<D%mW®t LTtt, 10 
(p-7i-U>tT-U>) , [2-^h^rv-5 

- (2-Xf jl/A3fy)^^ v) -l,4-7x— l/>lf.=.U 

i«)J:dULT««$ii4«*15 0lWtt, 3*10- 
200 nm, ftt L < (±30-100 nmt-*^o 
[0 0 6 3] ||^<7)f&ft#14£fr±£-£&£a6K, 02 20 
«t o K, iE?L»26* 4 £!E?LffiAJf 3 fcflftl 5 

tcoigii:t(t/:o, Kit, ®3Km+mztt#i& 
m 6 5 k mm 1 1 ow^Rtt* * tiiMi 

[0 0 6 4] 0 2X0*0 3 Ottte53"*a*?-KiJV>t\ 
ETLtftSSl 4 coUffik LTf±, jE?L£ Al 3 * b roiEJL 

3<bK$£ttfc«ft, h7^t«:^ 30 
*ttffll*K3l£ L < v» i k S *i 

[0 0 6 5] -<7)£9£I?L$&j§*mfc LTI±, fllx. 
f£, 1,1- (4-y-p-f'Jil'7^7x^) v^d 

®=v7$>fb£$> (#HP359- 194393^-^) , 4,4"- 
bfj*. [N- (l-^7f-;i/) -N-7i-;V7 5/] tf7i- 
^■Cftf6$tl4 2ffltt±tf)3$7 5 2 fl&±tf> 

¥5 -234681^^), M 7x^;l^y-fcf><7)I§^ft 40 

#ltS&4, 923, 774-SI-) , N,N , -->*7i-;l'-N,N , -lf^ (3- 
^f;v7x^jv) if7i-;u-4,4'-v ? 7 5 >^<r>^m 
v*7 5> (*H«fM : »4,764,625^) , fl^fttLT 

-i2927i^-<&#) , \zv-)\,m^%mvT^;mm 

&mW®Ltzit£®> (W«¥4 -175395*&«) , if 

75> ($f^¥4 -264189^|g) , 

t5»>7?> (#M¥4 -290851-f-&#) , ft 50 
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7i>ltf§S3S7r/i-7 Vim&Ltzi><D 

(#l I P4 -304466-?£#) , 

MJ7 5> (#|S¥4 -308688-§-&*R) , ^>y*7x 
-Mfc£* (#H 3 F4 -364153^-&«) , 7^*1^* 
■C3ft7 5>«raaSLfctW (W H¥ 5 - 25473^ 
*) , Y ') 7 5 Wfc£» (4*0B¥ 5 -239455-^^IR) , 

V M <J v;i/7 5 J \£ 7 x (#W¥ 5 -320634-?- 
&«) , N,N,N-h'J7x^7r/»i# (»ffl¥6- 
1972-?<&IS) , 7xy^r+)-v>«it^^t^^ : l : Kv7 
5> (#^¥7-138562-^-^) , v'7 5 7 7x-il/7 
x -f y Y y 7 -252474-t&#) , v 

?*r>it&m (*m##t& 4,95o,95o^&«) , ->7t 

$ (#^3¥ 6 - 49079-i§-&ff) , *^ 7 r 5 > 

(#ra¥6 -25659-t&#) i 

[0 0 6 6] ±KOft'fr»£l*|.U, jE?L$&3I1 4 O^fl- 
tLTi±, Vf-;i/*;w<'/-^sH'; -f'J 
-7*X7T**> 5 -310949-?&fg) , *°'J7 5 

K 5 -310949-?^#) , 'je-;H';7x- 

;V7^> (4fPB¥7 -53953-f&«) > MJ7x^*7 
5 >#1§^Wi-^K55-^ 0»H¥4 -133065^&») , 

[0 0 6 7] MUijlJi 4 Ji±faoiE?LI&SI*t»tife* 
ft* -5 v»ttKSl*ffit «fc SulBiE?LffiAl 3 ±K»« 

[0068] m^m^m^t. jEjimmmwimttz 

It 2 SW± tc , ^UlC l *) iEll<n V y y 7*IC % b % W< 

t:«t f)jE?L-aAS3±t;^*L, fc*L-CIE?L*j81 4 
- h , # 7 1/ - h , *' 'J xx f- e, 
T?-fr^<7)T% ^v>W s Sf L<, fifif5 0fiS%Ja. 

[0069] M£mM&<DWi£\zi±, jERMmtm** 

XWfrtitz, Wife 2 iJ «t ^iE^LttAl 3 $ iifc* 
« 1 ±HiE?U»2l« 4 *^iS1-<6o 

[0 0 7 0] c\<D£7{zLXM$LZiiZ>]E1Lmmm4<n 
Mm*. atl0-300nm, Ut L< l±30~100nmT-*& o 

[0 0 7 1 ] ttz, Z0>tt1l!%M6\zm\,*t,tl&{t& 

mzit, mm*b<r>^ : F&\tf®%x. m^mm^ij 
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(Appl. Phys. Lett., 55^, 1489H, 198930 *?*tl 

hixvttt'jfrmu-fr (pmma) m<r>mmKfr 

WLLtz%. -7 3-1-y FD'j >m^fc 5 -331459 

, 2-t- 7^-9,1041, N'-vv 7 /7> h 7* 
y>v-f$>, nl^iiMlRfty^^ nil 

6<7)JHJ?t±, ^#5-200^ ftt U < (ilO—100 rmX*h 

%) o 

[0072] mm 7 5 izm^i&xi-z&m 

Kttffl £ H h *t*4 * m V» 4 i 1 75 s nXfgT-* £ #\ a* i 
<, XX, v^-v^A, ^v^A, rt^v-^A, 7 

V^A->r A-£:£, T^-^A-'jf-^A 

[0073] mm <nmB\mi%. ^mtmmx*z> 

[0 0 7 4] $e>K, »@7 t|§^5i7tiiSi=-^ 
S6C0|^ffilcL i F, M g F2 , L i 2 0^MSS*eii)ll 

(0.1-5nm) £#A-f£-fc^ <7)£M?£l6]±£-£ 
ft (Appl. Phys. Lett., 70^, 152 

M, 1997^ ; #^¥10- 74586^IS ; IEEE Trans. El 
ectron. Devices, 44^, 1245K, 1997^) 0 

[0075] 111 -3ii, *%wx-um2tiz>m=Fmik 
fe60T-(±^v^ o mm. mi t\m<omn&. ep*>, &ts. 

l±Kmm7, IE?L&AJi3, I^S2 Affile 
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113 HfcLTt&WKo^Tk, Hllia#^l Srit^ii 
[0 0 7 6] 

10 n& &cdt*(±&v> 0 

[0 0 7 7] H®^ 1 

5 x— fju 1 <&#-£ ( I - 

1) K*1-«l}jiL*fil 0 0%frh%Z> ; 
T-19300 ; **7^K#SS 190*0 SrTEoftfft?, ± 

[0 0 7 8] 

20 1,2-y^DDxr/ 
30 [mg/ml] 
2500 [rpm] 

25 m 

90»IB-i*S*Eji 
±fB<*>* f>3-H:i^ 30nmWH^ - fcSRtf 1 ^ 

tm (#) »<o*ji.»*^»*f«fi (ac-1) *fflv^ 

[0 0 7 9] a7Cafi[3i*S[^Sfl-CV»-6v»<ojJ»0«^ 

30 $§l4^t»^^v>r, l^Sft^^-^eic^i-o 4 

tz. ±E^fIy7 5 x-x t >ffc*° 

[0 0 8 0] 

me] 





[Vvs. SCE] 


[eV] 


-m^iSW* [eV] 


Ceo 


-0.44 


3.86 


1.37 


p-^P7-il/ 


-0.01 


4,29 


0.94 


TCNQ 


0.19 


4.49 


0.74 


DDQ 


0.51 


4.81 


0.52 


TBPAH 


1.06 


5.36 


-0.13 



TCNQ : 7,7,8,8-Tetracyanoquinodimethane 

DDQ : 2 J 3-Dichloro-5,6-dicyano-1 J 4-benzoquinone 

TBPAH : Tris(4-bromophenyl)aminium hexachloroantimonate 



[0081] mmm 2 



50 *f^7S>«f#'Jx-f^ «lWft (I- 
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1) lc^tH"9iSLmfil 0 0%frb%&) izttgm 
[0 0 8 2] 

I - 1 30mg 
D DQ 2mg 

30 [mg/ml] 
^tf-fHie^: 2500 [rpm] 

*tf-fiHEI*HI 25 [ffl 10 

(Sift^ft 90»IB-i^e* 

±ffi<7)^tf>3- M:«t i9 30runwm¥<7)^)-^, DDQ 

[oo83] mmm 3 

#■§■(1-23) K^tH«3igUlMi 1 0 0%tf»<b&5 ; 20 

MTiMHP 1:25100 ; irjzm&mtmx;)- zm^tz 
i t gLftli3U*ffl lkBttUU*?^ S«± 7 e > 

5.12eV0)tt*r^Lfc o ' 
[0 0 8 4] lot, ^<7) (1-23) frhtkhUf&kV 
7 5 x--r;K7)-f * >fk*°r Vyt^tt? 

5r§ttfb-&t)T-S)-i.TBPAHc7)«T-afO^ t 0>gli -0. 24e 

[0 0 8 5] JtRUKtt 1 30 

*)fro£f£> ^firtO^^^XlO" 6 Torr (82.7X10 
4 Pa) BIT K & ^ 5 T-^fra* h 9 ? 7Zffik. tz imOk 

->7->^»LTlt*tTo^ 0 1*B#<7)^EI±2 
X10" 6 Torr (&2.7X10" 4 Pa) ~C\ MM&m 0.2nm/# 
?IRI¥3QnmOli**|gSLfco 

[0 0 8 6] 40 

Iffcl 5] 
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[0 0 8 7] iO#KijC»Onrftffl^<7)2ji^^^ 
S-EI5tc^-f 0 H5K^t"#P<, 550~700nmlcisv^TtR 

i <Dm\* 7 * 7 - wr^<r)im k it mm& 

$b o 
[0 0 8 8] HJStaj 1 

[0 0 8 9] ^Xg^K^i >v7A • AXmVto 
(I TO) it93#mill£ 120nmiS»L/^{)(7) (y'tvf 

•y 7ttS? ; ; v- nastisn) £fi3t 

tz 0 ^9-yfmLtz I TOSSI-, 7-t h VKiSjB 

ft ft $m$k * v y mfrzft^tzo 

[0 0 9 0] I«ITO#7XSS±C, ?Sl->7 5 

^t-f'jx-T^ (siwtt (i-i) Kmtm*) 

ILffil 0 0%*»t>44) iDDQ t<0il£«lll£ 
09 2 fcBI— >3- h U 27nm<7)^)?(7)^-^ 

[0 0 9 1 ] ±EiE?LffiAl 3 ti«lL/;l 

?4@g#>7tcJ: Dfrofclft, fSfirt<7)*£«#2xi0 
6 Torr (&2.7X10" 4 Pa) fiLTfc* 4 i TjRftfi* h 9 

rtHEH$*i.fc-t9 5 y ^SoUKAiifcTIBflfciST 
/7?Wffi7 5 vft^» : 4,4'-fc*7 [N- (1-^7 
^;i/) -N-7xx;V7 5 7] tf 7 x-^^JD^LT^* 
fcffofco l*B#<7)K^Jt(±1.3X10" 6 Torr (ftl.7X10 
"Pa) , H#a«tt0.3nm/»-e, KJ¥60mO»S*#'J x 

- 7 * ^ a: * a® 3 <7>± ic l x lEiimmm 

4 *^jSS*fc 0 
[0 0 9 2] 
Utl 6] 
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[0 0 9 3] 3lflt§. Ml5©tfit LT, TEWS 

ft:Al (CsHeNO) 3*]E?Lli^l4 tRia^LT 

*y 'J >H#:(7)^olJSSli275-285'Cc75|EHT-SIJP 
U i^Oll^Jtlil.lxiO' 6 Torr (&1.5X10" 1 P 
a) , !li£Kl±0.4nm/t>-C\ ft£#§ftJl<7)|jilJ¥ 
{±75nmT*S)o7t 0 

[0 0 9 4] 

[ftl7] 




20 



[0 0 9 5] ^is. ±E<7)iE?LmiIS 4 S^Ml 5 £ 
[0 0 9 6] H*l5S-eom*^tfo/c«i=- 

fe^tffl^*? t LT 2mmi|i5<7)^ F7^^->t K — 
P§«2<7)I TO* f 7^7°t(ijt^1-^ id 
lc*T-l^*?^T, SU^*^l*^Ml*Ifc|gMLT^ 30 
^St[5]«i;LT^g|*l<7)K^SA ? 2xlO" 6 Torr 0&2.7 
X10' 4 Pa) KTC^^itl^Lto -e<7)^> »®7t 
LT, $1\ 7 yffc-?7-*v7A (MgF 2 ) £*V7 

T'>x-Y*m^x, mmm&o. *^«7.ox 

10" 6 Torr (^9.3X10 -4 Pa) T\ 0. Zxm<DWM-X^%m 

r*>*- M:<t ^iD^L-C, ijitilJtO. 5nm/#\ E££ 
lX10" 5 Torr (ftl. 3X10" 3 Pa) TRJP4Qnm<Z)7;i/ 5 -7 
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T> ^i$E0.5nm/^\ K^JglXlO" 5 Torr (&L3X10 
3 Pa) X*WkW-Mxm<nmm*fc$LLxm&l HtfiLZ^ 

[0 0 9 7] J^tOJ: -9 CLt, 2mmxX2mmCO-iM X<7) 

W*iP<7)%*ff1±^^7lZ^1-o S7t-fcv>T, 3§;ft*f 
Jtii250mA/cm 2 <7)«^^Jt-eofll> Hft^ti 100cd/ 

SEt± lOOcd/m'T-Wft^^S-^^-to 
[0098] ^ 7 i »K f&EJ±T"it5#E^iS5f§ft» 

-en^i- & m=f-&n btitzzttfWb ^t- $> & 0 

[0 0 9 9] 2 

DDQ<Ditt>^) ICTBPAH (tris(4-bromophenyl)ami 
nium hexachloroantimonate) iffl v^fcftfefi, ^ife^I 1 

^MLfco E?LffiA13H^Sn^TBPAH<7)l(i 
14*fi%k L£ D -w*T<7)#*#14**7 t:^1"o 

[0100] H 7 <t *) , IEiti«JE<7){g;T7FiiJ£$ ft> A 
*f Jg> K^^Hi 1 ^ btitzZt WW <b ^T-& £ o 

[0101] MMM 3 
IE?Lffi Xm £ y7^M*''Ji-T* (* 3 <D 
#-t (1-23) U^1-»»)iit*fil 0 0%jS»lb*4) 
Kfcf-SSFttffr&lfcfc LTTBPAH*9S*% K-^LTM 
)?40nm-C^L^ £ ££Lfttt£jfcM 2 fc IWc LTW $ 

[0 10 2] Sc7 i I), fg»)«J±^fg:T7!i s 3t«$n, g 

[0103] Jttfcfl 1 
M^^&ttft^Srfflv^v^-CjEftttAl 3 ZB&Ltz 

<7)^#tt^g7tc^1-o 

[0104] JfctHH 2 
jE?LjtASS:82»t&v»flfeii. mmm 1 kEttfcLTSS* 
SrfWLfco ^3S^f§ft#14£S7K7jrf 0 

[0 10 5] 

IIS7] 
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Led/ m^J 
@250mA/cm 2 


U m/wj 
@100 cd/m 2 


[cd/A] 


L V J 
@1 00 cd/m 2 


Hzfiwl 1 


9230 


1.95 


3.7 


6.0 


H*S<50 2 


7380 


1.76 


2.8 


5.4 


MR0I3 


9520 


2.62 


3.9 


4.8 


vam\ 


9700 


1.07 


2.8 


11.4 


vtMm2 


8930 


1.44 


3.7 


7.7 



[0 10 6] 

[0 10 7]iot, J: 



[03] *»iB©*«**«*«^«)iiit«>«««)aio 
[04] -ft >ft*'r > -> t ^mmDomffiz* 

[0 5] tam 2 £ irjtRHKW 1 TBJS L or 

1 mm 

2 IBS 

3 IE?LftAl 

4 jETUNSff 

5 #§7fcl 

6 rare* 

7 K« 



[01] 



[02] 
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(51)Int.Cl. 7 mmi^ FI f-73-K(##) 

C 0 8 K 5/55 C 0 8 K 5/55 

C08L 71/00 C 0 8 L 71/00 

H 0 5 B 33/14 H 0 5 B 33/14 A 

// C 0 9 K 11/06 6 8 0 C 0 9 K 11/06 6 8 0 

n%i\ i <mm tims.mma wiooo** 



